Introduction

Univalent
LGa containing the sterically crowded β-diketiminate ligand (L = [(2,6-i-Pr 2 -C 6 H 3 )NC(Me)] 2 CH) 1 adopts a monomeric structure in the solid state and in solution. The gallium valence shell contains two bond pairs, a lone pair and an empty p-orbital. Therefore, LGa can react as electrophilic and nucleophilic reagent at the gallium atom. Computational calculations predicted that LGa is a good σ-donor but a poor π-acceptor due to the low energy and high s-character of the HOMO, and the large energy difference (95.3-110 kcal mol −1 )
between the HOMO and the rather diffuse acceptor 4p-orbital (LUMO+1). [2] [3] [4] The σ-donor capacity of LGa was experimentally demonstrated for instance with the synthesis of the Lewis acid-base adduct LGa→B(C 6 F 5 ) 3 5 and other p-or d-block metal complexes as well as with the synthesis of a large variety of (late) transition metal complexes. 6 The latter were shown to be promising reagents for the activation of small molecules such as ethylene and have been used as precursors for the formation of heterometallic clusters, 7, 8 which in part can be described as molecular models for alloys. While the coordination chemistry of LGa has been developed to a far greater extent compared to that of its lighter homologue LAl, its use in the transformation of unsaturated organic substrates has not, [9] [10] [11] which most likely results from the weaker reducing properties of LGa. However, LGa was found to react with E-X bonds via insertion of the Ga(I) centre and subsequent formation of covalent Ga-E bonds. 12 This reaction pathway was used for cluster formation reactions via oxidative insertion/reductive elimination processes. The synthesis of molecular gallium-tin intermetallic clusters upon reaction of LGa with SnCl 2 13 as well as two galla-dibismuthenes containing covalent Ga-Bi single-bonds and BivBi double bonds, which were obtained from the reactions of LGa with Bi(OR) 3 (R = O 2 SCF 3 , C 6 F 5 ), 14 represent remarkable experimental "snapshots" of these reactions. The cluster compounds can be considered as isolated reaction intermediates on the way to full reduction to tin metal and bismuth metal, respectively. The syntheses of these complexes demonstrate the promising potential of LGa to serve as selective reducing agent in the preparation of metalloid clusters and subvalent "metastable" compounds. In addition to these interesting studies on the synthesis of intermetallic compounds, the capability of LGa in bond activation reactions was also studied.
LGa was reacted with a large variety of compounds containing different element-element bonds including dihydrogen 15 LGa with the sterically encumbered azide Ar*N 3 (Ar* = 2,6-Trip 2 -C 6 H 3 , Trip = 2,4,6-i-Pr 3 -C 6 H 2 ) and structurally characterized by single crystal X-ray diffraction.
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Our long-term interest in the reactivity of low-valent organometallics of group 12 to 16 elements prompted us to start investigations on the general reactivity of LM (M = Al, Ga, In) † Electronic supplementary information (ESI) available: Crystallographic data of 1a, 1b, 2, and 3 and spectroscopic details ( 1 H, 13 C, 125 Te, IR Te) and IR spectroscopic details are in accordance with the proposed formulations of 1-3. 1-3 are stable in solution and no reduction/decomposition occurs even at 90°C in C 6 D 6 . Despite that the first Te-C bond cleavage of i-Pr 2 Te occurred smoothly at room temperature, the second Te-C bond couldn't be cleaved by reaction with an additional equivalent of LGa. In contrast, we successfully cleaved the Te-C and Te-Te bonds of Ph 2 Te 2 upon reaction with an equimolar amount of the Lewis acid-base adduct LGa→B(C 6 F 5 ) 3 in C 6 D 6 , which yielded an yellow-orange solution at room temperature within three days. The 1 H NMR spectrum of the reaction mixture shows the presence of four different types of γ-CH protons with different integral ratios (Fig. S11 †) and the spectral comparison evidences the presence of traces of 1 (4.57, 3.39 ppm) and 2 (4.76, 3.62 ppm) along with two unknown compounds. Prolonged storage of the reaction mixture (10 days) at room temperature led to pale yellow crystals of 1. During this period the peaks corresponding to 2 gradually decreased. Unfortunately, our efforts to isolate the major component of the reaction mixture (see Fig. S12 †) failed since the solution is highly sensitive and decomposes to oily substances. According to the 1 H NMR pattern, the Ga atom in the major product has three different substituents. Single crystals of 1 were grown separately in benzene and toluene solutions. 1a is the solvent-free compound (obtained from the 1 : 1 reaction of Ph 2 Te 2 and LGa→B(C 6 F 5 ) 3 ) and crystallises in the monoclinic space group P2 1 /n, while 1b is its toluene hemi-solvate (obtained from the 1 : 1 reaction of Te and LGa), which crystallises in the monoclinic space group C2/m. Single crystals of 2 were obtained from a freshly prepared n-hexane solution upon storage at room temperature, while single crystals of 3 were grown from saturated toluene solutions at 5°C. 2 and 3 crystallise in the orthorhombic space groups Pbca (2) and Pnma (3). Fig. 1-3 show the solid state structures of 1a, 2 and 3 and the selected bond lengths and bond angles are given at the figure captions. Table 1 summarizes the crystal data and details of the structural determinations. The Ga atoms in 1a, 1b, 2 and 3 each adopt slightly distorted tetrahedral coordination spheres. ‡ The six-membered 
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This journal is © The Royal Society of Chemistry 2015 (1)) (Tp # = tris(3,5-di-tert-butylpyrazolyl) hydroborato), to date the only compound containing a terminal Ga-Te double bond, are significantly shortened. 43 Reactions of trivalent group 13 compounds (MR 3 , MH 3 ; M = Al, Ga, In) with elemental chalcogens E or chalcogen sources such as R 3 PvE (E = O, S, Se, Te) typically occur with insertion of the chalcogen atom into the M-C/H bond and subsequent formation of dimeric ([R 2 M-μ-ER] 2 ) or tetrameric ([RME] 4 ) compounds, whereas divalent (R 4 M 2 ) as well as monovalent group 13 compounds RM (M = Al, Ga, In, Tl) react with insertion of the chalcogen atom into the M-M bond. [44] [45] [46] [47] [48] [49] In addition, E-Br bond cleavage reactions of PhEBr (E = Se, Te) upon treatment with the monovalent In(I) cluster [(Me 3 Si) 3 26 and In(I) compounds 51 as well as with base-stabilized GaH 3 30 were reported. However, to the best of our knowledge, the cleavage of the Te-C bond of diorganyltellanes upon reaction with monovalent group 13 compounds RM has never been observed before.
Conclusions
LGa was found to selectively insert into the Te- with subsequent formation of [LAl(μ-S 3 )] 2 , containing an unusual Al 2 S 6 ring. 52 
Experimental
All manipulations were performed in an atmosphere of purified argon using standard Schlenk and glove-box techniques. Toluene and hexane were dried using a mBraun Solvent Purification System. THF was carefully dried over Na/K. Deuterated solvents were dried over activated molecular sieves (4 Å) and degassed prior to use. 16 .06 mmol, 16.1 mL) was added drop wise to a THF (50 mL) suspension of Te (1.0 g, 7.84 mmol) at 0°C. After stirring at room temperature for 2 h, a solution of isopropyl bromide (1.976 g, 16.06 mmol, 1.5 mL) in THF (10 mL) was added. The reaction mixture was additionally stirred at room temperature for 2 h and the mixture was filtered through a glass frit. The solvents were removed under reduced pressure (500 mbar) and i-Pr 2 Te was distilled at 45°C (10 mbar 
Synthesis of 2.
A solution of Ph 2 Te 2 (0.168 g, 0.41 mmol) in toluene (2 mL) was added dropwise to a well-stirred toluene (2 mL) solution of LGa (0.2 g, 0.41 mmol). The reaction mixture was stirred at room temperature for 3 h to give a clear yellow solution. The solution was then concentrated to 1 mL, layered with 1 mL of n-hexane and stored at −30°C to give an analytically pure crystalline precipitate of 2. Single crystals suitable for X-ray diffraction analysis were grown from n-hexane solution. 0.13 g of 2 was dissolved in 4 mL of warm n-hexane and stored at room temperature for 1 day to give yellow crystals suitable for X-ray diffraction analysis. Yield: 73% (0.269 g). Anal. Calcd for C 41 Fig. 1-3 . The structures were solved by Direct Methods (SHELXS-97) and refined anisotropically by full-matrix least-squares on F 2 (SHELXL-97). 54, 55 Absorption corrections were performed semi-empirically from equivalent reflections on basis of multi-scans (Bruker AXS APEX2). The toluene molecule of 1b is disordered via 2/m symmetry. Further solvent molecules that could not be modelled sufficiently were removed by a PLATON/SQUEEZE run. 56 The crystal quality of 2 was rather low consequently the quantitative results of the model should be carefully assessed. The resolution of the data of 3 was high enough to show a mismatch of the calculated position of H2 and the residual electron density. Consequently H2 was refined freely with its displacement parameter constrained to be 1.2 times U eq of the connected C atom. Other hydrogen atoms were refined using a riding model or rigid methyl groups.
